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natural history of diabetic retinopathy, there is a failure to identify these factors. This article tries to identify and to classify the influences that may modify the outcome and the natural course of diabetic retinopathy. and gives some advice on how to deal with them. They can be sub divided into external, internal and ocular factors. Any future studies of the natural history of diabetic retino pathy are marred by the fact that effective treatment is now established and the guidelines for when to commence treatment and the techniques of treatment are well documented.
Diabetes mellitus is the major systemic cause of blindness in the Western world. In the United Kingdom diabetic eye disease results in approximately 1000 registrations per year. In total 2% of the diabetic population are blind (8000-10 000 persons in the United Kingdom), account ing for 7-8% of all blind registrations. A diabetic is [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] times more likely to go blind than a non-diabetic and indeed diabetes is the commonest cause of blindness in the 30-60-year-old age group. Of the registered blind dia betics 44% are over the age of 70 and 92% are over the age of 50; 75% are women. The rising incidence is due to increased longevity and procreativity and relative inability to prevent vascular complications.1. 2
The study of the natural history of diabetic retinopathy is complicated by the variability of the disease and the numerous factors that may influence its course and out come. This article tries to identify and to classify these factors that may modify the outcome and the natural course of diabetic retinopathy, gives advice on how to deal with them and shows what treatment may be beneficial. 
THE NATURAL HISTORY OF DIABETIC RETINOPATHY
The natural history of diabetic retinopathy can be assessed in terms of the type of diabetes mellitus, change in ret inopathy appearance, effect of retinopathy on visual out come, and the final outcome, that is the chances of going blind.
The Type of Diahetes
In terms of types of diabetes mellitus, insulin-dependent (type I) diabetics have predominantly proliferative ret inopathy, and non-insulin-dependent (type 2) diabetics tend to have maculopathy. Fifty per cent of those with pro liferative retinopathy had the onset of diabetes mellitus before the age of 20, while 75% of those with diabetic macular oedema had the onset of diabetes after the age of 40.
The Change in Retinopathy
As regards the change in retinopathy appearance the best data are those of Kohner,4 who showed that 58% of cases of mild non-proliferative retinopathy were unchanged The Chances of Going Blind Table I shows the chances of going blind within 5 years depending on age and the retinal changes. It clearly demonstrates that the risk of going blind increases with age and the severity of retinal changes.
Any future studies of the natural history of diabetic ret inopathy are marred by the fact that effective treatment is now established3.5 and that guidelines on when to com- 
FACTORS INFLUENCING THE NATURAL HISTORY OF DIABETIC RETINOPATHY
In those studies available on the natural history of diabetic retinopathy, there is a failure to identify factors other than those mentioned above that may modify the outcome and, of course, the effect of treatment. These other factors can be subdivided into external factors, internal factors and ocular factors.
External Factors
The external factors that are under discussion as possibly interfering with the course of diabetic retinopathy are dia-.
betic control and diet, cigarette smoking, alcohol con sumption, the contraceptive pill and aspirin.
Control of Diabetes. A considerable amount has been
published on the effect of improved blood glucose control on diabetic retinopathy. Early reports such as the KROC Study6 showed rapid deterioration of diabetic retinopathy associated with rapid improvement in blood glucose con centrations. But it is only with the publication in 1992 of a study by the Oslo group? that the beneficial effect of better control has been proved. The Oslo study assessed the sev erity of retinopathy at baseline and after 7 years in patients grouped according to mean blood glucose concentrations measured as HbA I (Table III) . Another recent publication from Stockholm8 supports those findings and stresses the advantages of intensified conventional insulin treatment over conventional insulin treatment.
There seems to be a point of no return once more severe diabetic retinopathy has become established. In the pres ence of large areas of non-perfused retina, even perfect normoglycaemia as achieved by pancreatic transplanta tion is unable to protect against the development of pro liferative diabetic retinopathy.9 The Engerman dog studies 10 showed that good control of blood glucose con centration is important at the onset of the disease, while improvements in control achieved later are of question able value (Table IV ) . However, the Oslo study? comes to the conclusion that even secondary intervention by long term lowering of glycated haemoglobin has a beneficial impact on non-proliferative diabetic retinopathy.
Alcohol. There is a controversy about the influence of drinking habits on the development of diabetic retino pathy. There has been a suggestion from a Scottish study II that alcohol has an adverse effect on diabetic retinopathy, particularly in the advancement of macular oedema and the development of proliferative retinopathy. However, two other studies, one from the Veneto region in Italy, 1 2 and the other from Wisconsin,13 have shown that alcohol intake is not associated with deterioration, and indeed in the younger patients' may well have a beneficial effect.
These controversial results may be explained by the differ ent drinking habits and the preferred typical alcoholic Smoking. The effect of cigarette smoking is even more difficult to assess. The devastating effect of smoking on macrovascular disease is well recognised but its impact on microvascular disease is not so well documented and between smoking habits and the progression of diabetic retinopathy. By contrast Dodson16 showed that progres sion from background retinopathy to proliferative ret inopathy was more likely in older women who smoked.
The Contraceptive Pill. The contraceptive pill also has been incriminated in causing advancement of retinopathy.
Our group has seen several cases, all of which have been with the high-dose progesterone pill. In one patient with mild retinopathy (Fig. 1) , stopping the pill resulted within several months in improvement of retinopathy and reduc tion in the leakage seen on the fluorescein angiogram (Fig. 2). It is unclear whether the modem low-level hormone pill has enough thrombogenic activity to cause such advancement of retinopathy. The effect of hormone replacement therapy is as yet uncertain.
Aspirin. Drugs such as aspirin or dobesilate calcium are known to decrease thrombogenic activity, but whether this is of any benefit in the prevention of diabetic retinopathy is still under discussion. The ETDRS stud/ that investigated the effect of aspirin intake on the formation and advance ment of existing diabetic retinopathy concluded that there was no beneficial effect from aspirin.
Internal Factors
Internal factors to be discussed are age, hypertension, 
Ocular Factors
The ocular factors that modify the natural history of dia betic retinopathy include myopia, amblyopia, glaucoma, posterior vitreous detachment, old chorioretinopathy, cat aract surgery and rubeosis iridis. (Fig. lO) .
However, the best results of cataract surgery in diabetics are in those with treated quiescent retinopathy or adequately treated or no maculopathy. 28 
CONCLUSION
In conclusion, the natural history of diabetic retinopathy is extremely varied and unpredictable.31 Clearly large popu lation-based studies, such as the Wisconsin studies, are 
